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JSLlstzte^ 342*l(IfcKP,Btf;fc<J: l^T . £ 

360+©m 1 s^fecD^^c^^tc^s^ tLfceu^ 



*t>"C. # 344*Bfl^Tm 1 rR-^«5 
350+t^^aJ ^ ®^^f 

344^B!L;^. <*^T. # 342*P*tf RB^T^ 

36o*©m 1 m&vxommz titz^ft&m 340+ 

iznzf Ani. * 312*<H ttll^ < L/c&x 

m23&^« *t*m 2 (*Q©m 1 i&^ifi) *« 

«?»JifiW^{4 310C^^I-r*. 312^ 
SCfRfl^Tra^M 340+7?m 2 ^^^^^^^-fr 

*>*iW*8il&^ 350©^a^r^l^-r ^ * TSilt 

m2 ostt. ^^iiffl^tt^-fccfj^^tRgs^ii 

?t)< [5] - T ^ . ^^HgO^ftftSm^^r . 5«l4ig 
fflSPfii 430/432 ^^©2«l4©mntt> # 431C 
J; o T^IIK-T * . S*JP4«ilS 433^riI^TS^^ 
440UriT£x C Z T -5: 6iJ^ 410^ 

^>o?&«?ffl^a^$ *t^>. rl^^. # 442«hi^ 

tcnaEflbT. 460 + ©m 1 «^«j©-sp^m^ 

WLfrVM 460+ — 0^510^^14*1% lh-T* . C 
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532 . 532 ' J; £>' 532" £s£ttT & 

|S#*^*I**rf *»IR*iaffiffllffi. 520, 520 ' 
cfc 520" *B»tT. -5- *t*# 522 . 522 ' 
0 s 522" Ci.^TlSlllltKH-CM. A 
?£M 550 <k3&" 570<h*SrtfT> ^rn 

540T£/£ U/c <b 1*. # 543*fflfcfc££-C# 
542*03 < Ci^THi ft ft 566ttifc 

8ft 564*7 J; 568 *h Id: « DB « IC — Oift 

£-£jOD — gp^^m^-r * . £>*^W:> # 542*Efl 
bfcj ^ # 543 £ 563*153 



»BB ¥1-257268 (23) 

~C £ -5» . Ctl^©iS^lC«. t£SS 564£J;tf 568 
LTIft < . St£^ 540C$£-,T 
0^ * jft'&ftA^glttS 550^fl*tfS £ # 543 

563*H^T» — ©rft<£«5© h -7 v -T £ *l 

*gB#*i&-©?ii^ 57o^i#m-r*^fc:-r* 

mi 8 EI <t ttlltt «9 . ^tK^ 540 
^iiB^yC 546*> £^ 564CC h ^ v 7' $ 

OTs C ©XHKEJ^T lift© 566«^ST^l^. 

m 2 1 s k ^ $ *i * -5 * # « ^ * - h >j v 
*5S#*c<ttcj;->T> #nmm&\iLt 

HgCDt&&*fT -5 d t a<T 3 * ) fgr «R M iS m SB ffi 
^*^^r*^-&^*igfR*r*C<!:«:J;*). eg * 

iz#><D* - y u 9 © ffi * m k ^ r * tz «> . 

* *ts:ttTx m\R£ntzi&n*3<kzfi/ztzi* 

* c <t t £ * . w * . m 2 1 la a: & # & 

535*?kUT*? *) . C nteffl* 



# » © fc «> O S* # ifi E g& fit # «■ © IE T CD g& \tL * » 

•6. l5j&£. 501tt„ i£8ft 502*>J;Cf 503 

*i!o TSKJBilfflfi&tt 510*JcfcCf 520©*K& 
jg-T * «I <t tt-?Tt*£. ^ 2 20 

# C <b a< T £ * . 

£ < ©*£S©#**5S9!©3Sa£u:ffl ^ * c <h*< 
^tC»^LV^fS«l«m2 321-^2 6 
BCSLT^i. $2 3BIliv ^1 7 13CD^«© 

# 112«h LT#?9EL^^ J: -9 ^#©«»rffill-r 3b 

188te3£a*K#£ ccDSgatic© 

/smT rt^tt-ep^ lso^cfcc^^^-r h 195 
ffiffi 1 1 0 ^ is » 114 (cHttis-^^ i4o^<t*a 
2 3H©«»r®iaK:^$n^#«. m2 4E1(Z)>S 



182«iSS 188 ftC ^ tz *) T & *} . f.y^ 

m2 3m^7KZtizfom.(z2c>z££K.itm. 110^ 
-ru-- h i95(D^s i88o^$«> try 112* 

112©^^tC tt^^SS 186^a^^nT. 3r*m 
mS^(i^$-fr*9lft®W 180^^ oT^^Jc$ tL 

^H^^JftC J; ^T^J& lSS^CDt'y 112*R3Scfi 
K£-£T„ -fe^> y h 1847b<ift^CD^ 

1120555^ 184«-b^*/vh 182J; *? t> i£ S A< >b 
-fe^*>yh 184 CD# 112<Z>43/C>SJ©I^*)^ 

*_ttf> * ^£ © * - h 'J v *< ©c £ * 3£ K © — SB 
T*>^iat&8B*t 1961*. $2 3 HT^EptC £ o T 
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^£n*2rraKi£iAL.T. try ii2©^tfc6B# 

ft d ±fr?£ ft. 5&fJjgfltt 196^<* 

/N'-ru-h i95^t£M"f * c <b tz o t t: y 
ii2£*©@*^ 2* ft # 112 1* a 

*RUttffi8£tt ft • 

#©1~ © flS&ttl 2 5i^J:^$2 6EItC^ 

£HT*J*). 12 5 Bltt-fiiElffiMH-C * *> . 1 
2 60iU7-f K tr y © a t £> ft . C © *& £ 
ictt. tr ytt^3fjgTfc TWffifflKiaB 185 * 

W L T i> *) % ?&(**iIi§£4i:*C£*<TS:ftcfc-3 
Ktt^T^ft. lejbffi 187©SB5Hix try*<BHft 

i«*<oaixa****f ft . 12 sa© 

try 144 7*-Aa* v K 181 K £-3 Til 
#©BittS<*;*) fcil«l*IMft<a^ec««**LT^ 
ft. &A>>a» 143tt. 12 3 Elodi A *3 a& 
113<i: Pim^ * /<- r U - h 195fcCS£tt &*lt^ 
4. l,*Utt*<&* tr y 144©ffitC W:^&gM<SS 
£ *iT c> # t,*. *©ft=b*?tc. try 197***- 



It ffl ¥1-257268 (24) 

try 1971*. 12 siacfc^T^wc 
tizjT$iiz&$h-r ft i . an i43^Aft<£? 

cffiESnft. d cDffi4jRtt«aecB«b'r ft # 
«t«A«, A - h »J v ^©#8U^B5Jb©^ig&M< 

ft. a& 188t£JHffi 183^-^LT*?*). try 144 

2 5H©# 144&11 7H<D# 144 h Jft C *> © T 
*> * . U^Ltta<£.12 3E]&«i;0 : 12 5[gi© 
# li. #*#§?£*"ft**W©!6H©tora*fttt 
Scffli^:atS4. 55^x £©HS!©#© 

26*. 12 117A®*? «fctfll7B@tC« 

5£ttc^$nfc^B^&jEl©*SS9J©^S©-£ 
©it3RitT©i8mi3Tfcft. #Ra#^-©&©2«7 



ttx ll7A!3;fccJ;tfll7Bia©#!ft#^©&&© 
2«f^«fi5-Tft. # 612. 622. 642*J e fctf 644 
ti> 12 4 Lfc tr y CD^ie^F 186*<#?£U 

tt^cie#«:, 12 3 ®**<fctfl2 4 EIk:5k* 

KfeOtCs tr y 1* . 1 
2 5Bc*$*i4J:Uft»T»)!litT^*. 1 

* 0 . h b - b «i28B m®mmme>tiL&*7k l 

t^4. Isl b < 1 7 #H 0>flSW<Z>SSffiffiBlT 36 
tff28BHC*l#'ftM A - A tt. 128 A 0^7*2 
*Lft HCDfiS*^ Lt^ ft . 7K$ tLT^ft^ffitt. 
Stt»A 790i 2fflO*A»ri/ - h 795* & & 
797<fca>£BESl;**L* . IS Cf a»© li £ ^ 
£tt* SttSPA 790 4* K Jfc $ *l T ^ ft . * /< - 

r u - h 795 «: win 713© «t -5 <craa**r c 

n^ILT^^jDi, # 712©ck r> K *JgB#*& 

712*. a28©*"l^Kl^» V>*ftg& 
7884>K:#?SE"r ft . aS 788©i*3fc3gtiS$fl7' a 
v^6P«-712© — •JSIlC^^TT'Dv^^n. C © 



tt * /< - 7 \s - h 797A<a» 788K & Vf ft 7* 

nv^gpt* 7i2^h7vr-rfti*cJ!ni^^ti^^ 

SPBE^^tC.fc^T^Dv^ttHKlll^^tlT^ft. 
«?»q^»aj -T Cl <b b tC. BAD 713^ifflLT7'a 

712^^j*J!jd^ ft d i^-r S WttSP 

tt©^flg 712T©BEtC -pT. ^tl^^l^'D v 

S5^^^>i2:^ep^c^b©vtT> an^-^c-r 
w 7i2ti. wa%mm<Di&mm j»<t>^m&<k& 

ft . 

# 712^<»?tt*r ft cbf&JK^^^ 710^ £ 7 a v 
^ 790©£3nfc:teoT&8& 710^-iSoT. * ^ T' 
Wft ■/ a v * gfltt (#> 712 7884=^ 

a^ti7' d v ^ 790©^<PJ©a^as 7u* 

^<t!££. ?ffi*«a»*«^Jft r o v 4 790^A 
^C^nv^ 790©«?I®*«I^3*). m&lZfo 

i*itm-&m 74ocAft. hia*)/<*^ 745^<^ 
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734ttx sStti&J3S&f& 730*> <b i@ ftj CD £^ 

*4*P£*-r* fcia^ei* ^*lt^*. 7341* 

732«fc * ISfittIU)ffl^tt±i 

LT8t«a 732**tfl*l*. xBM<Dtt&iftSft 734 
liig#J©3:*4*. 5B*5t 738*ifi Lt*»Cil 15 
tt^lMKHl 736tc3|<. W«cDiB9^«iaii. 

*nttaffi»<a 73occ;ju^ n^&ttoa £ fctjs 

732C^£ *L* . 
«^*<*r 740CD iH CTO^a v * 790© 

Xtt»<D*R#i- <'iE < CfcSELS 740fcC<£l#£ 

vnz&mtzm 75o^^m -e a * -5 touted 750 



ft GH¥ 1-257268 (25) 
c (Dm 7 ©XflsflStST ti. 740T©*DIC 

^SStt*. 790<Z>IfflB5C»->fc»l» 761 

tts */«-ru- h 795^' <-» 79'OCC 

fiil Kl S* IE * 26 *i "T *%tfR8IR 762Kil 

-5 Matt 763CAI* -5 . €!F3& 764 ti x -fay* 
790©g® tC*&£ x fft& 795^iloT-<yh^^ 
- x 765 T ** jS ck -5 . H RE © :/ h li /< v 9 * 
rt-7U- h 797K1*?^*B»P» 767* :fr 

©*«»^©«tt<z>» a * *wiwr * © c c 

^ ^ifitt. i£SI 764*<^»t v y x *< - x 

765^ a * £ & <z>*fcs& 764©*as-cw±r & 

«t (761 -764) CCcfc *) £ *l * SfoTO^CD^T^a 
cDrg^«9^^»T^. £SRri<c ©£?U!K h 5 v 7* 

ttffcttttttt 724C t£ A h . 
ia«©rg^«j^ra^^ 740t^£ Jftdi&x -< y h > 



^ 740Kj5tf <^*i*. SECCx ^ 720© S&JRfiiJtt:. 
til® IGlRVm 762C h7 v/$hfc?S**^i 
Lx # 722*M^fc t £ . h 7 v r £ *L*:ttflt« 
1% 763Rtf 764* £»C*i££r©fc:»:fto. 

- 705*<ttttTt** . 705 fcU # 712S.tf 

722*BHt'fc £ £ ifc*irt<£: (^ £ 4Ci*<t§4 
ck 6 Kx tefflffitclfc*) ^"T . X. ^tS©*S^. M 

T§*<*-5K. 7015.^ 721*35^T4>ci; 

$2 9Blttx ^2 8!3tC^:UfeS!CD* - h U v 

afiSc^T 26 * o fc: y Ale tt> iE^A«:^?£ 



^mo^riSJtCtfeax Jfll^S«|2f * 51 S i^C tfUvfti: 
**<x c^S^^i^xr-^y h (m2 9l3K:« 

WLx ^ o h: y *<*tt-r • CO<h$x 

v^^<tfA$*L^^s^A*tT«>^3taa&.^ 

ttdiH^^ffl^Tx 540n«a.C5 800n«-x? 
^ifi!5£^tL*. oftCx ^A*Wi6x -<yh©^ 
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£ T © ft §^ £ * - - 7 a - 1 £ # ft ^ * foT K > 

^^^f Db'yftic C LT»RWT £> * © T . 
JlD-T*. m28Al3tCjKLrt:2£SC*?tt*352 9 El 

ca?Buy!:tt*offia«:«at:?B^^i:tt*. bp 
$2 9 moKHtn* 3128B [^©ijgsi 

732T&*. *-*>T*- h?S/fcttl 710K. 
Ale Tv-tr-ffciKJfcttl 720 tC. $£&tft<* • 7 -r 



«ra¥l-2572G8 (26) 

4. €^tfc&761 -764 tt. <if£^«5#8i) 
-<!/ M 765T^T^n^. 3& 2 9|O^A . B& 

o^ctt. * *t<r*T,m28 b ia©# 712. 744&tf 

722Tfc*„ ^28A&C5 BUtC^U/c^Saa)^ 
£ «: ft 2 -< y (5c«) T & <3 . *S ti 3 X 

(7.5 cm) C©3SBO)ftl8f 4*r' 

-gfltt 790© I£$ ttx 0.394 4 y ( I.OOca) T 
C0^I, M 740ft T &*4©#3fc#&##r 

<. L,^mfef&\$*7K-r tot**. 



t. I)g7^'i;^a y ^ 5 CO* 

©0*3113 A la^^-T. B - B Rtf C - C tt. 

^i3B@3fi.o ; mi3cigi^^r®ffiia©ep^T ; &L.26 

3 0 OBflngBtts 7'a y ^©ro©ffl^©i®C 

. it mm 2 o«> 13 o©s«pt:fia 

$*ITV>4, V h 6 0 tt . ^yav^0T*6S 
0 5***1 1 0 *<8tWS 2 0 4x* . @ 

»* 4 izxztmmfttcAi . fflt 1 2© 

iS&tex 12 0 © © J; *) 'h £ <^ «> . C © IS 
65C*?^T. ^®^^tdck «>£EE^%kt- *©* 



2 OrttcA^O^^^-ii-T^I^SO-r-^^-^^ 
*T *> * . 12 0 tt'« «35£^2 0i§AI4 0 © 

*&JR#il 3 0 i^»t^l2 0 ©H6B 
tCtt. *£#ik!$<&S& 5 5 4> £ * • SVC.4 0 ©T 
4 5 14 0 © JiS&# *> *> "T * C £ < U 
T*9> tfci**l 4 OtCfg^f«i»0^f$ffl-r4¥ 
^Tlt^OS (HwLTttVO ©^r5£©^SC 

^4 50T014 0 <DTm.mzmf&is"t^ & . t 

1^13Ciattx ^1 3(3ItC^:^*i4SI©*®A-<b 
^^14 0©gl»©«5©^D y ^ 5©(S*¥®u: 

n*^a v h©/i>gfB^*A26. *lt*l3chk: 
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^^^rS^-r-S. $ fcic 3113 c Biz*? nr. 

b&ftz-fe & S OK 

tt £ g ® M 4 0 © JI *S 4* ^ 'h * * *> a y # ft. £ 

n * . c © # fife tt . 14 o*:£tt?-*&»3©giP& 
4 o * © # x # m m <t l x m & £ *l * c t *£ < a* 

11^ * - 7' £ ^ 4 0CD_t®^Jgjj£"r*;R 5 F®<>: 
©*££*-*?<&*. 3&1 3BO>1SJtSJB»K:*?^T3K 

m i & 



^ s ^ 



13 





(«) 


(«) 




10 


2.35 


10.77 


187.0 


12 


0. 17 


7.95 


0.72 


20 


0.52 


5.87 


3. 1 


30 


5.00 


26.21 


2060.0 


40 




10.00 


55.0 



f Si 

5 o <D±<D&mm&m<D&±'mz ©^» 



ti Young-Laplace© it ^ ffl ^ T *T *Wc. 
R = 0.01515co 2O0^g) s r =^-^v 

/cm (t KZ)i$glC^^T0^1tt«|I) x Rtf 
P (*«fflffiK) = K00 g /cc <t LT. 2.4 

cm II »0© titbit £ *l tz . 

sg« 1 2 Rtf 2 O&ffitz-rtlf&lZzZmTZJtM 
ft bfitz. m tJ © & & « # IS £ *l « ^ tz. C © 

s*fi«**iS»fflfit l otciifflL. c©i£aui 

2 n fi (Li,) 1 2L,o(L,») (R, 0 ) 3 (L 
t = + + 



7 cos e 



(R i ») 4 



A = : 0.010 g / en . sec 



r - ^®5S^) : 6 0 y 4 V /cm 
<? = fSJttft : 4 0 ' 

1 2 = 

2 o =wmw. 

S3g^4 0 tt. #fl©&^*£14*i**.*cfc-5K: 
tlTl^ Z . C©^©g^^f5j^ilL.Tft© 
iSiS^ft* £ *lt£ ^ tz ft C J£^®±tC¥tH /X £ 
4 5 *fc:»#»**trJ com 
©e&#t*x ic n ©!^g^ < ta ; 3fe^aiA , 9"r*^«» 

Jfl K a V> * A ~c v h -tr ^' > ^ h^d^Tl^. a 

t ^ * . as r<D«ai &ikvim& 5 o/tifi©^ 

4 0©H®^^^tim^^K:ii5fflr^c<h^-c$. 



*LT14 Ort — © £ ft £ © rt< A o rt: l£ "T 

l©;£;feraK:fc#*m 4 0 ©7k¥^®<D Jh SB (SB 
i3c la^n £ tL* £ o /X) tCiSffi^n. ^ITl 

zmtzTm.i*i><z<»ftm^m&rz*x%L{*ti& 
#£&^©£i*t*jfctft£u:. m z &m±<D 

ajj£M 2 0 ©trc-tSJteiHiilifc^&tt ^ 

* tz um 3 o cf6R«©ttn*w«r * ^a*f& 

mi 3 Hk:?*<* n^fl5^T«x /h$/x4>AcD 
^*wr^7 v>t-^0^a^<i3 o ©j£g&i^ 

^£©*£tt©?s£ilte:. *o»7 y '> + -<D^a>l 
&Kcfc*)ftJ?3BI£n*. tt -fr jSL 5 0tC*?tt^t^H© 
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* 05 *. T u> <^ 35 l ^c^L/c^t^^w-r^^ 

ftO. ¥&0.08«i><£Cf g$ 7. 5 »<D 

8 n (R, 0 ) 1 V 4 , 1 1 1 

t + L,o +Lr 

pc * <R».)* (Ri S )* (R,o) 4 (Rr) 4 

Lao + Li« + Lr 

x In = 

Lj» + Lto + Lr - V 4 « 

« (R*«) * 

s • S # Jjn 



13 RH^F 1-257268 (28) 

R = ^£ 

v = 

L - & £ 

3 o - 

2 0 

4 0 =&&m 

*ffi<^ * LT^fili LTtgtfj&ft (0.13M O 
NaCl^^^-T * 100»M<Z> »J V f& & Y U * A . pH 7 ) 



it^ibUx -e urff ar&s 1 2*£s*F4&i o 

2 04>cDa^^©-r-iTtt4 0 Ort:. £ r> 

#it-f a. ^I3dt:^$ti4«k ^ k:^ 4 o fcU 

m l 

* . . * <d is s x t£ i* cD^n^iEii-ra^^cx 
v ^ ^ £ *i . o. 65 « <a is £ © r ^ x * v * 33 



-x b u vr^^»«$n/c. * © * h u v r it a 
fc. x r »; v ^ip f 5 v * <z># - h 

-r ^ * v * S3.x h v v r&ofM ffi-r - r a>mf& 
Kit. mi dia^^^tL^. Aiaii^isiiT 

*»)x LT^H B lattx 3514 ABI© D - D ** K 
/30^<JL6P© 7^7 ^ ** y ^ ^ r »i y r 5 *-l/T* 

cd r 7 ^ v ^ x h y vri^itttono 

ig^O/C^r/fltt^ CI i^J; -oTft^ftfc. I)E © 

r 7 7s * y * x r i; . y r. 9 c g ft tt m & *L * 
^2 oti. teSB0PiE-r-r8^£^l&;* 

MtZXli^^O^, S ffii -T 4h7v^9 5tt, IJ8 
6&te20/30* . igiW o^ ^ r;i/*?i»R.-r ^ * 
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*S L tz • £ ^ ^ 4 0 tt * 7 7 X v * * h ' i v 7* 
7 K ® & 4. 0 CD ^^P/Slt^CitC^oT^*^ 

o. 5 MOliio^iiv -<yh6 o * » l * . S 

$ 2. 5 «<ZM>£ <£8S«1$a*- (80) ^1 4 0 C 
{i *- if h H tz . % * h 7 v * 2 0 &. .9 5 te. 

^v^^ftLT^n*. iST f 7 v ^ 2 0«v * 

igffl&tel0/30a<:£K:tt * £ h 7 v * 9 5 * 

TfC^tls -£ U T & tfH K «?g^9 0«©7^u^ 
- S£ 100*K&iRSn*. CCDJg^. 

#8©«fi^»gS 2 o ^tc^i^tL/c. 
iS*f]©?&*?#l *iSfflSM2io/ 
30 tc & Jni £ *t . ^Ltat$A-8 0 rt< # g& 0 ft 



» IB ¥1-257268 (29) 
tLTahtt, 8A"n <?£S-> ^4 o 

«j L 

T > U * #s¥diJ3B35 924.633^- ( 1986^10^29 

b as bs 2 *i * > cteeto^otc. 3s 7 & # 8 12 
*i * as « ± sua *- 3 ©jB»a<* jaa^ 
v a ;u ^ - * ii m l> * a s miz&ftm? z tz & tz 

C-C*15AHU:. *LT*15BI 

8 -V CD^nfltt £ tL/clRCf^ ^ h CD^&tt. * CD 
iB *> o *: : HCHiifflSBttlO . 4. 0 « ; ft^M 
iSfflSM£30 . 4. 0 mm : (*ft^) ^40 . 4. 0 mm ; 

Rtf y h60 . 0. 5 ™. i£l 2 0 tt. 2. 5 



S $ 4. 0 Ml. 0ntft»)> ^ LT^15At:^ 
<*n*<fcoCh-7v*2 0 -CD&iBcttat L tz. 
0.65» ©If: $ © tS 5 X fttlt 7 ^ - (To jo GA200) 

u- v r/uigjBs&te i o i,#>tz. m 

8 0 fcU « 2 CDfi«|-C«ffl 2 *ltz h CD £ m 

"Z? <&> tZ • 

i 2*tzmt>ti. * Lxmmm#&&izmtz * #i 

4*ik«^5 0RCf5 5tl?iUc. %R8!I ( * ) 
a<f&&ilfl! gfftt 3 0 K8*j!jn£ ttfc. tfttWi. mw 
'* - 8 0 A < 03!nt*££T$&£ %>t£fr~?tz. ^ ^ tz 

*iffl^^2 0 

4 OtptZAtitz. ftLHtt. ^4 0^3fc«f * £ "C 



y a fr* - t)<&Mteffitii*i&&&mvtztz#>-c $> 
* n ) • 

4. l§Jffi©lsm/j:^H« 
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BSBItt* 5 XtfcjKSfltaA0<DK<* 

miOAHfccfctfSSiOBBItts ox 

3ll3ABfcU *%Bflo^l 3 35*fc/ISftG>¥®® 
*lliLs *LT*13BH*r«kc;*13CHttSi 
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